WHAT IS CLAIMED IS: 



1 / l. An infrared imaging system comprising: 

2 an infrared focal plane array comprising: 

3 a plurality of infrared defector elements arranged in 

4 an array; / 

5 a readout circuit /electrically coupled to the 
. 6 plurality of detector elements^ and comprising means for biasing 

7 the plurality of detector ^elements so as to provide separate 

8 detection signals corresponding to each detector element in the 

9 array, in response to incident infrared radiation and means for 

10 separately correcting/of f sets in the detection signals provided 

11 from the plura^tv/ of\ elements in the detector array to 

12 compensate foy nommif ormities in the detector elements; and 

13 outptrM means for providing the corrected detection 

14 signals as an cuit^ut of the focal plane array; 

15 means for storing a plurality of offset correction values 

16 corresponding to the plurality of detector elements; and 

17 meansr for providing the offset correction values to said 

18 means for correcting. 
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1 2. An infrared imaging system as set out in claim 1, 

2 . wherein said means for correcting comprises: 

3 \ uQ f a correction circuit including a plurality of parallel 

4 / 1( I / connec ted circuit eleitfSnts; and 

5/ means for seleetwely electrically connecting said circuit 

6 / elements into the defector readout circuit in response to said 

7 . /^stored offset correction values. 

1 jf. An infrared imaging system as set out in claim ^ 

2 wherein said plurality of parallel connected circuit elements 

3 comprise a plurality of capacitors. 

1 /k. An infrared imaging system as set out in claim ^ 9 

2 wherein said means for selectively connecting comprises a 

3 plurality of switches, equal in number to said plurality of 

4 parallel connected circuit elements and connected in series 

5 therewith. 

1 5# An i****^(^ ed imaging system as set out in claim 1, 

2 -f wherein sa/d cfffset correction values are binary values 

3 separately ayui\*h£rein said means for storing comprises a 

4 digital meirfory. 
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ft. An infrared imaging system as set out in claim Z, 
wherein said digital memory stores a separate binary offset 
correction value for each detector element in the array* 



a- 



7# An * nfrare ^ imaging system as set out in claim 1, 
\(2>l wherein said plurality of detector elements are arranged in a 
plurality of rows / and columns and wherein said means for 
correcting comppd^fes\a separate offset correction circuit for 
each column anp ^herein said means for providing said offset 
correction valuefe provides said offset correction values in a 
time multiplexed manner to said means for correcting. 

? • / 

jf. An infrared imaging system as set out in claim^f, 
wherein said plurality of parallel connected circuit elements 
comprise a plurality of constant current sources. 



9. An infrared imaging system as set out in claim 1, 

wherein said array of detector elements and said readout 

circuit are formed as e/ single monolithic integrated circuit 
chip. 




10. An infrared imaging system as set out in claim 1, 
wherein said Plurality of detector elements comprise 
microbolometeiy detector elements. 
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An infrared imaging system as set out in claim 



V 

coupled to said microbolometer detector elements. 



wherein^means for biasing comprises a constant current source 
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12. An infrared imaging system as set out in claim 1, 
wherein said output means comprises one or more output buffers. 

13. An infrared imaging system as set out in claim 1, 
wherein said focal/plane array further comprises a differential 
amplifier with tdrst and second inputs wherein the first input 
is electricadly connected to the readout circuit so as to 
receive the defection signals and wherein the second input is 
connected to /an adjustable reference voltage. 

3 a 

An infrared imaging system as set out in claim jT 9 
wherein said capacitors have capacitances of 2 M C 0 , respectively, 
where C 0 is a fixed capacitance and N is a nonnegative integer. 

V 3 

Jk5. An infrared imaging system as set out in claim J*4^ 
wherein there are four capacitors having respective 
capacitances of C 0 , 2C 0 , 4C 0 and 8C 0 . 

An infrared imaging system as set out in claim 

wherein said current sources provide substantially constant 

currents of 2 N I 0 , respectively, when coupled into said readout 

circuit by said means for connecting, where I n is a fixed 

b u 

current value and N is a nonnegative integer. 
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1 An infrared imaging system as set out in claim >e*, 

2 wherein there are four constant current sources providing 

3 substantially constant currents of I 0 , 2I 0 , 4I 0 and 8I 0 . 

1 AX\ An infrared imaging system as set out in claim jt 9 

2 further comprising timing means for providing focal plane 

3 „ timing signals to said readout circuit. 

1 An infrared imaging system as set out in claim y& 9 

2 wherein said readout circuit further comprises offset 

3 correction logic means for controlling the means for correcting 

4 in response to said timing signals provided from the timing 

5 means . 

1 «2<f. An infrared imaging system as set out in claim J^?T 9 

2 wherein said offset correction logic means receives said offset 
6 3 correction values from said means for storing and provides them 

4 to said means for correcting in response to said timing 

5 signals. 

1 <^kf / 21. An infr^ed^ijaa^ing system as set out in claim 1, 

2 J 'further comprisin^irieans, coupled to said output means, for 

3 analog to di^ta\l copverting the corrected detection signals 

4 and providing corresponding image data for each detector 

5 elemefvt. 
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An infrared imaging system as set out in claim Jpl, 
further comprising a memory for temporarily storing image data 
corresponding to all the detector elements of the array. 



23. An infrared imaging /system as set out in claim 1, 
wherein said readout circuit ^comprises a plurality of readout 
cells equal in number to tt^yfclurality of detector elements and 
wherein said means fpr ^correcting comprises an offset 
correction circuit in each keadout cell of the readout circuit. 



24. An infrared imaging system as set out in claim 23, 
wherein each offset correction carcuit comprises a plurality of 
parallel connected circuit elements and means for selectively 
electrically connecting said (Circuit elements into the readout 
cell in response to the /stored offset correction value 
corresponding to said reado/it cell. 



25. An infrared imaging system as set out in claim 10, 
wherein said means for hi/a^ing comprises a fixed voltage source 
coupled to said mi9rob</lom^ters . 

26. In infrWea imaging system as set out in claim 25, 
wherein said means /for correcting comprises a plurality of 
substantially consyant current sources selectively coupled to 
said voltage source and in parallel with said microbolometer . 
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1 Jff. An infrared imaging system as set out in claim 

2 wherein said means for correcting further comprises a plurality 

3 of switches coupled in series with respective constant current 

4 sources. 

It ,7. 

1 An infrared imaging system as set out in claim J2^, 

2 , wherein said offset correction values comprise an on or off 

3 signal supplied to each of said switches. 

1 /29. An infrared focal plane array, comprising: 

2 a plurality of detector elements configured in a two 

3 dimensional array; and / 

4 a readout circuit electrically coupled to said plurality 

5 of detector elements and ^structurally integrated therewith, 

6 said readout circuit comprising: 

7 means for biasing theV detector elements so as to 

8 provide an analog/ae£ection signal from each detector element 

9 corresponding to the infrared radiation incident thereon; and 

10 means y^or correcting the analog detection signal from 

11 each detector /element by a discrete offset correction and 

12 providing a /corrected analog detection signal, the discrete 

13 offset correction varying from detector element to detector 

14 element./ 



54 

55 



30. A focal plane array as set out in claim/29, wherein 
said analog detection signal is a voltage sagnal and the 
discrete offset correction comprises an offset correction 
voltage added to, or subtracted from, the yvoltage signal. 

31. A focal plane array as set /Out in claim 30, wherein 
said readout circuit includes a sariple and hold capacitor and 
wherein the detection voltage signal is provided at a sample 
node coupled to the sample and/hold capacitor and wherein said 
means for correcting subtracts or adds a variable amount of 
charge from said sampljeZ-arid hold capacitor to provide a 
corrected voltage ^signafl at said sample node. 

32. An infrared focal plane array as set out in claim 31, 
wherein said means for correcting comprises a plurality of 
capacitors connected between said sample node and a reference 
voltage ancr a corresponding plurality of switches coupled in 
series With each respective capacitor and said reference 
voltaae. 

33. An infrared focal plane array as set out in claim 32, 
wherein said plurality of switches are selectively turned on or 
off to provideLatdesired amount of discrete offset correction 
for each detector element. 
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1 >4f. An infrared focal plane array as set out in claim 

2 wherein said readout circuit further comprises means for 

3 controlling said means for correcting so as to selectively open 

4 and close said plurality of switches in a time multiplexed 

5 manner during readout of a plurality of separate detector 

6 elements. 

1 ,>5\ An infrared focal plane array as set out in claim pi 

2 wherein said detector elements comprise microbolometer detector 

3 elements. 

1 An infrared focal plane array as set out in claim yX*, 

2 wherein said means for said biasing comprises a constant 

3 current source coupled to said microbolometer^elements and said 

4 sample and hold capacitor. 

1 QjJl)/ 37 •■ An infrared focal plane array as set out in claim 31, 

2 ^/wherein said mean^for correcting comprises a plurality of 

3 parallel conn^tfefd constant current sources connected between 

4 said sample (ljoHe and reference voltage and a plurality of 

5 switches corresponding to said plurality of constant current 

6 sources and respectively coupled in series therewith. 
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1 38. An infrared focal plane array as set out in claim 31, 

2 wherein said readout circuit further comprises a differential 

3 amplifier having firsthand second inputs, the first input 

4 thereof coupled to ^*£\ sample node and said second input 

5 thereof coupled to a adjustable voltage source. 

31.; 

1 • An infrared focal plane array as set out in claim 

2 wherein said readout circuit further comprises a feedback 

3 capacitor coupled between the output of the differential 

4 amplifier and said first input thereof. 

& 3*. 

1 >«r. An infrared focal plane array as set out in claim p*f 9 

2 wherein said readout circuit further comprises a switch coupled 

3 between and parallel with said feedback capacitor between the 

4 output of the differential amplifier and the first input 

5 thereof. 

1 / 41. An infrared focal plane array as set out in claim 29 

2 / wherein said plurality of detector elements and said readout 

3 circuit are farmed as a single monolithic integrated circuit 

4 wherein saidUrceadout circuit acts as a substrate for said 

5 detector elements. 

57 

57 



4 • 

1 /42. An infrared focal plane array comprising: 

2 a plurality of detector elements configured in a two 

3 dimensional array having a plurality of row/ and a plurality of 

4 columns ; and / 

5 a readout circuit coupled to sai^ plurality of detector 

6 elements, said readout circuit comprising: 

7 , means for biasing said plurality of detector elements 

8 such that a detection signal is/provided from each detector 

9 element in response to incident: infrared radiation; 

10 a single output node for each column of detector 

11 elements; / 

12 means for selectively coupling said detector elements 

13 in each column to said single output node; and 

14 a plurality /of offset correction circuits equal in 

15 number to the number of columns in said array of detector 

16 elements and respectively coupled to the output node of each 

17 said column, eachrsaild offset correction circuit including a 

18 plurality of parallel c fruplgd- circuit elements coupled between 

19 said output node and a reference node and a plurality of 

20 switches egur/l i n number to said plurality of circuit elements 

21 and respectively coupled in series therewith so as to 

22 selectively coupl e^ selected circuit elements between said 

23 output rstode and reference node. 
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43. An infrared focal plane array as set out in the 
claim 42, wherein said readout circuit further copfprises means 
for providing control signals to said plurality' of switches in 
a time multiplexed manner, so as to control the selective 
opening and closing of said switches, snch that differing 
combinations of said circuit elements rn^y be coupled between 
said output node and said reference >node for each detector 
element in a given column. / 

44. An infrared focal planer array as set out in claim 43, 
wherein said plurality of parallel connected circuit elements 
comprises a plurality of canacitors. 



Iff. An infrared fooal plane array as set out in claim 43, 
wherein said pli^alityAof parallel coupled circuit elements 
comprises a plurality of constant current sources. 



4^. An infrared focai^-plane array as set out in claim 42, 
wherein said m^ans for biasing comprises a plurality of 
constant current sources respectively coupled to the detector 
elements in each column of the array. 
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An infrared focal plane array as set ojdt in claim 42, 
further comprising a plurality of output buffers coupled to 
said output of each column. 

yf. An infrared focal plane arra/ as set out in claim £B 9 
wherein said readout circuit further comprises means for 
controlling the time multiplexed readout of each of said oujtput 
buffers. 

^4. An infrared focal plane array as set out in claim 42, 
wherein said readout^crfrcult fLhrther comprises a plurality of 
sample and hol^ capacitors respectively coupled to the 
corresponding y6utput /j>^de of each column and wherein said 
output node prjovidpg/the^ corresponding column output signal as 
the voltage at said node. 

r° / 

5jC. An iirfrared focal plane array as set out in claim 42, 
wherein said /eadout circuit further comprises a plurality of 
offset switches coupled between each said column output node 
and the corresponding offset correction circuit so as to 
selectively couple said offset correction circuit to said 
output/node. 
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An infrared focal plane array as set oy& in claim 42, 
wherein said readout circuit further compr^es a plurality of 
differential amplifiers, each^having^first and second inputs 



and an output, the^f;irst inputs ythereof being coupled to 
respective column outpu^/^odes and the second inputs thereof 
coupled to a ref erenc^/fvoltage. 

$4* An^infrared focal plane array as set out in claim $tf 9 
wherein said reference voltage differs between the respective 
differential amplifiers. 
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j A method for reading out infrared detection signals 

corresponding to detected infrared energy f(t respective 
detector elements of an infrared focal plane a^ray, comprising 
the steps of: 

biasing each detector element in t^ie array so as to 
provide a separate analog detection sigi)&l from each detector 
element; 

storing a plurality of offset correction values, 
corresponding to each detector elemfent in the array; 

correcting the detection signals provided from each 
detector element in the array us/ng said stored offset values; 
and 

providing the corrected detection signals as the output of 
the focal plane array, 

p€. A method ytox reading out an infrared focal plane 

/ / 

array as set out/in claim Sp, further comprising the step of 
amplifying said /corrected detection signals prior to providing 
the signals as an output of the infrared focal plane array. 
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£4>. A method for reading out an infrared focal plane 

/ SC L 

array as set ouy in claim J5o, further comprising the step of 
analog to digital converting the corrected detection signals 
after said amplification step. 
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5**f. A method for reading out an infrared/focal plane 
array as set out in claim pK 9 wherein said ^correcting step 
comprises selectively shifting the analog signal corresponding 
to the detection signal from a given detector element by a 
discrete amount corresponding to the/stored offset correction 
value for said detector element. 



p 

p<8. A method for 
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out 



an infrared focal plane 
array as set out in clhtprfTJ&ft , ^wherein said detection signals 
are voltage values provided [on a sample and hold capacitor and 
wherein said correlating step comprises subtracting or adding a 
discrete amount /6f charge from said sample and hold capacitor. 
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